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DURING THE 2004 GROWING SEASON 
Alison Robertson 
Assistant professor 
Department of Plant Pathology, Iowa State University 
X. B. Yang 
Professor 
Department of Plant Pathology, Iowa State University 
The 2004 growing season was cool and wet, and therefore favorable for the development of 
a number of soybean foliar diseases. Many of the diseases occurred together in the same area 
and often on the same plant. Some diseases showed up early in the season, some later in the 
season and some were present throughout the season. The diseases which showed up early in, 
and remained present throughout the growing season were brown spot and bacterial blight. 
Cercospora leaf blight, frogeye leaf spot and downy mildew started in middle of the season 
and continued until the end of season. Powdery mildew was reported towards the end of the 
growing season. Below we discuss these diseases and their management strategies for next year. 
Bacterial blight 
Bacterial blight occurs in Iowa every year and, in most years, causes no reduction in yield. When 
the season is extremely wet, the incidence and severity of bacterial blight increases. The disease 
is caused by the bacterium Pseudomonas syringae. Lesions (small, angular, water-soaked, yellow-
to-brown spots) of bacterial blight are normally first observed on top leaves. The lesions enlarge 
in rainy weather and merge to produce irregular dead areas. The centers of these dead areas 
often tear away so that infected leaves have a ragged appearance. Sometimes, brown spot can be 
mistaken for bacterial blight but the two diseases are easy to separate; bacterial blight occurs on 
upper new leaves while brown spot infects aged leaves or leaves on the lower portion of plants. 
In parts of Iowa where there has been frequent rain, more bacterial blight may be observed. 
Brown spot 
Brown spot, caused by the fungus Septaria glycines, was very common this growing season. Like 
bacterial blight, this disease occurs every year. Disease symptoms occur on the lower leaves of 
soybean plants. The fungus spreads by splashing rain, therefore warm, dry weather will arrest the 
development of this disease. Symptoms include many irregular, dark brown spots on both upper 
and lower leaf surfaces. Adjacent lesions frequently merge to form irregularly shaped blotches. 
Brown spot usually does not cause yield limiting-damage, however, if frequent rains occur later 
in the season, then the disease can progress and cause considerable premature defoliation. 
Cercospora leaf blight 
Cercospora leaf blight, also called purple seed stain, is caused by a fungus called Cercospora 
kukuchii . According to textbooks, symptoms of this disease are observed at the beginning of 
and throughout the seed set. The disease is easy to identify by a mottled purple-to-orange 
discoloration of the uppermost leaves. The leaves also have a leathery appearance in late summer. 
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Expression of these symptoms varies with plant variety. Infected leaves have angular or irregular 
lesions, which are gray in the center surrounded by reddish purple margins. In September, when 
soybean plants are approaching maturity, infected leaves turn orange or bronze with or without 
lesions. Severe infection may cause defoliation or early leaf senescence that may be mistaken 
for natural leaf senescence due to maturity. Seeds infected with this fungus have a purple 
discoloration of the seed coat. 
Seed infection may cause poor seed vigor and reduced germination. The disease is a major 
production problem in Argentina and China. In Iowa, yield reduction due to severe defoliation 
from this disease has not been reported. However, the disease has been a concern for seed 
quality. 
Frogeye leaf spot 
Frogeye leaf spot of soybean is caused by the fungus Cercospora sojina, a close relative to the 
fungus causing Cercospora leaf blight. Frogeye leaf spot has been an infrequent visitor to Iowa 
in the past few years. The disease is a major production problem in Argentina and China. In the 
United States, it causes damage in regions with warm, humid environments. The disease has 
been more important in southern states than in Iowa. Recently, however, the incidence of frogeye 
leaf spot has been increasing in the north central states. This season there were reports of 
frogeye but the disease was less severe than other foliar diseases reported such as brown spot and 
Cercospora leaf blight. 
The·disease causes small, gray spots with reddish-brown borders and appears on the upper 
leaves of soybean plants in mid- to late August. In severe cases the disease can cause premature 
leaf drop and form brown spots on the stems and pods. The fungus is spread through spores 
carried by wind or rain, infested plant debris, and infected seed. The disease can spread rapidly 
from plant to plant under moist, humid conditions. There is resistance to frogeye leaf spot 
available, and some seed companies have bred varieties that are resistant to this disease. 
Downy Mildew 
Downy mildew, is a fungal disease caused by Peronospora manshuriea. Usually this disease 
is not severe in Iowa, but the cool, wet weather that existed this past season was ideal for the 
development of this disease. Symptoms first appear on the upper surface of topmost leaves as 
light-green to yellow spots, which enlarge over time to form large yellow lesions. The lesions 
may spread and cover the entire leaf surface and cause the leaf to turn brown and fall off the 
plant. Seeds from infected pods will be small, have cracked seed coats, and will be covered with 
a pale coating of spores. The disease is seedborne so if contaminated seed is planted the next 
season, the fungus will systemically infect the seedling and cause stunting and mottling of the 
leaves. Growers planning to save seed for planting next season should be aware of the risk factors 
involved with this disease 
Powdery mildew 
Powdery mildew was prevalent this year for the first time in our experience, over the last 12 
seasons. The disease is caused by a fungus called Microsphaera diffusa, and is normally only a 
greenhouse problem in early spring. Powdery mildew symptoms begin as small, circular areas of 
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white, powdery fungal growth on the upper leaf surfaces. The areas expand to cover large areas 
of the leaf surface on both upper and lower surfaces. Symptoms also may develop on stems, 
petioles and pods. Severly infected leaves tum yellow and drop prematurely. Powdery mildew is 
favored by cooler than normal temperatures (65-75 F) .. Damage from the disease was minimal 
this year, and unless we experience another year of cooler than normal temperatures, the disease 
should not be a concern next growing season. 
Disease Management 
The management options for these diseases are listed in Table 1. Resistant varieties are generally 
not available for most foliar diseases, although there are varieties with resistance to frogeye leaf 
spot. Unless for seed production, fungicide applications are not recommended due to the costs, 
and the lack of data for regular seasons. This season with prevalence of soybean foliar disease, 
fungicide application may have been beneficial. We have heard reports of increased yields where 
chemical was sprayed. 
Tillage is very effective at reducing the risk of foliar diseases. Foliar pathogens survive on 
infested residues in the absence of soybean crops. Tillage reduces disease risk mainly by 1) 
reducing disease inoculum by destroying infested residues, 2) physically separating a pathogen 
from soybean plants by burying the pathogen deep in soil, and, 3) changing the soil conditions 
(for example, increasing temperature and reducing moisture). The efficacy of each effect 
depends on the biology of a disease and the timing of tillage application. Table 2 lists how tillage 
affects foliar diseases of soybean that occurred in the 2004 growing season. Tillage operations 
after harvest of infested soybean crops provide better control than those made after rotating with 
com if a 1-year com-soybean rotation scheme is used. 
Cercospora leaf blight, frog eye leaf spot, and downy mildew are seedbome pathogens. 
Therefore, high quality seeds free of pathogens should be used. Seed treatments that reduce the 
risk of frog eye leaf spot and downy mildew are available. 
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Table 1. Management of options for soybean foliar diseases. 
Effectiveness Use pathogen free 
seed 
Disease Tillage Chemical Resistance 
Bacteria blight Yes No Tolerance Yes 
Brown spot Yes Yield benefit unclear No No 
Frog eye leaf spot Yes Yes Yes Yes 
Cercospora leaf blight Yes Yield benefit unclear Have variety difference Yes 
Downy Mildew Yes As seed treatment Reistant germplasm is Yes 
known 
Powdery mildew Yes Yield benefit unclear No 
Table 2. Effect of tillage on soybean disease risk. 
Tillage Effects Tillage Timing Effectiveness 
Disease Reduce Physical Via Soil 
Pathogen Separation Conditions 
Bacteria blight unknown unknown unknown 
Brown spot Yes Yes No Yes After harvest 
Frog eye leaf spot Yes Yes No Yes After harvest 
Cercospora leaf spot Yes Yes No Yes After harvest 
Downy mildew Yes Yes No Yes After harvest 
Powdery mildew Yes Yes No Yes After harvest 
